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FDQEHFDWHJRUL]HGLQWRVWDWLFDQGPRELOHZLUHOHVVVHQVRUQHWZRUN0RELOHVHQVRUQHWZRUNVDUHVHQVRUQHWZRUNVLQ
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6HQVRU1HWZRUNVKDVYDULRXVGUDZEDFNVVXFKDVOHVVHQHUJ\HIILFLHQWWKHVHQVRUQRGHVFDQQRWPRYHWRRWKHUSODFHV
EXW LQ 0RELOH 6HQVRU 1HWZRUNV WKH VHQVRU QRGH FDQ PRYH IUHHO\ >@ $OVR PRELOLW\ KHOSV LQ EHWWHU TXDOLW\ RI
FRPPXQLFDWLRQEHWZHHQVHQVRUQRGHV0:61VDUHPXFKPRUHYHUVDWLOHWKDQVWDWLFVHQVRUQHWZRUNVDVWKH\FDQEH
GHSOR\HG LQ DQ\ VFHQDULR DQG FRSHZLWK UDSLGWRSRORJ\FKDQJHV ,Q RXU SUHYLRXV SURSRVHGZRUNZH GHVLJQHG DQ
HQHUJ\HIILFLHQWEDVHSURWRFROFDOOHG((53IRUPRELOHZLUHOHVVVHQVRUQHWZRUN2YHUDOOWKHILQGLQJVVKRZWKDWWKH
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DYHUDJH HQHUJ\ FRQVXPHG RI VHQVRU QHWZRUNV XVLQJ ((53 GHFUHDVHV VLJQLILFDQWO\ ZKHQ WKH QXPEHU RI QRGHV
H[FHHGV  WKH UHFOXVWHULQJ GHOD\ ZLWK UHVSHFW WR QR RI QRGHV RI VHQVRU QHWZRUN XVLQJ ((53 GHFUHDVHV
VLJQLILFDQWO\ZKHQWKHQRRIQRGHVH[FHHGV((53UHGXFHVWKHUHFOXVWHULQJGHOD\DQGWKHQHWZRUNOLIHWLPHLV
VLJQLILFDQWO\ LQFUHDVHG DV WKHQXPEHU RI QRGHV LQ WKH QHWZRUN VL]H LQFUHDVHV IRUPRELOHZLUHOHVV VHQVRU QHWZRUN
HQYLURQPHQW7KHPDLQREMHFWLYHRI WKLV UHVHDUFKSDSHU LV WRFRPSDUHHQHUJ\HIILFLHQWEDVHG URXWLQJSURWRFRO IRU
PRELOHZLUHOHVVVHQVRUQHWZRUNDQGVWDWLFZLUHOHVVVHQVRUQHWZRUN





































3. Simulation setup and Result discussion 
([WHQVLYHVLPXODWLRQVZHUHFRQGXFWHGXVLQJ:616LPXODWRU7KHVLPXODWHGQHWZRUNFRQVLVWHGRIYDU\LQJQXPEHU
RIQRGHVUDQGRPO\VFDWWHUHGLQDPDUHDDWWKHEHJLQQLQJRIWKHVLPXODWLRQ7DEOHVKRZVWKHVLPXODWLRQ




)LJ VKRZV WKDW WKH DYHUDJH HQHUJ\ FRQVXPHG RI PRELOH ZLUHOHVV VHQVRU QHWZRUNV XVLQJ ((53 GHFUHDVHV
















)LJ &RPSDULVRQ RI 5H&OXVWHULQJ GHOD\ YHUVXV QXPEHU RI QRGHV
EHWZHHQ6WDWLFDQG0RELOHZLUHOHVVVHQVRUQHWZRUN







WKURXJK ((35+HQFH WKH QHWZRUN OLIHWLPH RIPRELOHZLUHOHVV VHQVRU QHWZRUN LV VLJQLILFDQWO\ LQFUHDVHG DV WKH
QXPEHU RI QRGHV LQ WKH QHWZRUN VL]H LQFUHDVHV ZKLOH WKH QHWZRUN OLIHWLPH RI VWDWLF ZLUHOHVV VHQVRU QHWZRUN LV
GHFUHDVHGDVWKHQXPEHURIQRGHVLQWKHQHWZRUNVL]HLQFUHDVHV
4. Conclusion and Future work
,Q RXU SUHYLRXV SURSRVHGZRUNZH GHVLJQHG DQ HQHUJ\ HIILFLHQW EDVH SURWRFRO FDOOHG ((53 IRUPRELOHZLUHOHVV
VHQVRU QHWZRUN 2YHUDOO WKH ILQGLQJV VKRZ WKDW WKH DYHUDJH HQHUJ\ FRQVXPHG RI VHQVRU QHWZRUNV XVLQJ ((53
GHFUHDVHVVLJQLILFDQWO\ZKHQWKHQXPEHURIQRGHVH[FHHGVWKHUHFOXVWHULQJGHOD\ZLWKUHVSHFWWRQRRIQRGHVRI
VHQVRU QHWZRUN XVLQJ ((53 GHFUHDVHV VLJQLILFDQWO\ ZKHQ WKH QR RI QRGHV H[FHHGV  ((53 UHGXFHV WKH UH






QHWZRUN XVLQJ ((53 GHFUHDVHV VLJQLILFDQWO\ ZKHQ WKH QR RI QRGHV LQFUHDVHV ((53 HTXDOO\ UHGXFHV WKH UH
FOXVWHULQJ GHOD\ LQ ERWK PRELOH ZLUHOHVV VHQVRU QHWZRUN DQG VWDWLF ZLUHOHVV VHQVRU QHWZRUN HQYLURQPHQW 7KH
QHWZRUN OLIHWLPH RI PRELOH ZLUHOHVV VHQVRU QHWZRUN LV VLJQLILFDQWO\ LQFUHDVHG DV WKH QXPEHU RI QRGHV LQ WKH
QHWZRUNVL]HLQFUHDVHVZKLOHWKHQHWZRUNOLIHWLPHRIVWDWLFZLUHOHVVVHQVRUQHWZRUNLVGHFUHDVHGDVWKHQXPEHURI
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